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ABSTRACT: Justicia Adhatoda is one of the medicinal plant native to Asia that is widely used in antidiabetic, 
anti inflammatory, antibacterial properties, treatment of cough and other respiratory ailments. In the 
present study, few steps procedure method was used to extract the major compound in the leaves.From the 
leaf extracts, phytochemical tests, measurement of antioxidant activity andantibacterial activities were 
studied. The results showed that the ethanol leaf extracts contains Phenols, Flavonoids, Tannis, Alkaloids 
and Saponins. The antioxidant activitywas evaluated in-vitro by radical scavenging DPPH, FRAP and H202 
method and the disc diffusion method was employed for the antibacterial study on Pseudomonas, 


Staphylococcus, Bacillus, E.coli 


using chloramphinicol antibiotic as standard. Antibacterial screening 


showed that the maximum zone of inhibition for ethanolic extract against E.Coli is around 1.35 cm. 
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INTRODUCTION 

Plants are multicellular organisms with 
eukaryotic cells. Aeukaryotic cellis a relatively 
large cell with a true nucleus and other organelles 
that perform — specific functions. Plants, 
protists, fungi, and animals all have eukaryotic 
cells. Plant cells are distinguished by their cell 


walls containing cellulose, chloroplasts that 
perform photosynthesis, and a_ large central 
vacuole that holds water and _ keeps the 


plant turgid. Prokaryotic cells, on the other hand, 
are small with no true nucleus or organelles except 
ribosomes, which produce proteins. Bacteria and 
archaea have prokaryotic cells [1]. Many plants 
have vascular tissue, such as xylem and phloem, 
which carries water and nutrients throughout the 
plant. This is particularly important for plants that 
grow upwards; water needs to travel from the 
roots up the stem to the leaves. Vascular tissue is 
found in more “complex” plants. Plants are 
believed to have evolved from algae-like ancestors. 
Today, most modern-day algae are classified as 
bacteria, not plants. However, green algae, which 
also have cellulose in their cell walls and have 
chloroplasts that perform photosynthesis, are 
sometimes grouped with plants.[2] 

Medicinal plants represent a rich source of 
biologically active components. Plants are used 
medicinally in different countries of world and as 
source of many powerful drugs. A wide range of 
medicinal plant parts were used for extraction of 
raw drugs as they possess varied medicinal 
properties [3]. Medicinal plants which form the 
backbone of traditional medicine have in the last 


few decades been the subject of very intense 
pharmacological studies [4]. This has been 
brought about by the acknowledgement of the 
value of medicinal plant as potential source of new 
compounds of therapeutic value and as source of 
new compounds in drug development [5]. In many 
parts of the world medicinal plants are used for 
antibacterial, antifungal and antiviral activities, a 
plant derived drugs serve as a prototype to 
develop more affective and loss toxic properties. 
Tribal medicine has not been studied extensively 
[6]. Several screening studies have been carried 
out in different parts of the world. There are 
several reports on the antimicrobial activity of 
different herbal extracts in different regions of the 
world [7]. 

Plant extracts have great potential as 
antimicrobial compound against microorganisms 
[8]. The medicinal value of plants lies in the 
bioactive compounds such as alkaloids, flavonoids, 
tannins, and phenolic compounds that produce a 
definite physiological action on the human body. 
The increasing use of plant extracts in the food, 
cosmetic, and pharmacological industries suggests 
that in order to extract active compounds, a 
systematic study of medicinal plants is very 
important [9]. Thus, this study aimed to evaluate 
the potential antimicrobial activities of Justicia 
adhatoda leaves [10]. It is a species of plant in the 
Acanthaceae family. It is a shrub growing 
throughout India especially in the lower 
Himalayan regions. It is commonly known as 
Vasaka or Malabar nut. It is a perennial, evergreen 


*Corresponding Author: gowsiguruvishnu@gmail.com 


Received: 11.03.2021 


Accepted: 18.05.2021 


Published on: 31.05.2021 


Gowsalya & Gowri 


International Journal of Advanced Science and Engineering 


www.mahendrapublications.com 


A TOILLYV HOUVaSAY 


Int. J. Adv. Sci. Eng. Vol.7 No.4 1988-1994(2021) 1989 


and highly branched shrub (1.0 m to 2.5 m height) 
with unpleasant smell and bitter taste. It has 
opposite ascending branches with white, pink or 
purple flowers. The plant has potent anti-periodic, 
astringent, diuretic and purgative action. It is a 
highly valued Indian medicinal plant which is used 
in the treatment of respiratory diseases like 
asthma, cough, bronchitis and tuberculosis [11]. 
The flowers, leaves and root have antispasmodic 
property. The activities against tuberculosis were 
reported by many researchers quite early [12]. 

It has been used extensively as an important 
herbal drug in treating a wide variety of diseases 
and the leaves of the plant are the main source of 
drug formulation. For instance, the source of the 
drug ‘vasaka’ is well known in the indigenous 
system of medicine for its beneficial health effects, 
particularly in treating bronchitis [13]. The 
different parts of the plant is used in the Indian 
traditional medicine for the treatment of various 
diseases like asthma, joint pain, lumber pain and 
sprains, cough, eczema, malaria, rheumatism, 
swellings, venereal diseases [14]. In homeopathy, 
the planthas been used in the treatment of cold, 
cough, pneumonia, spitting of blood, fever, 
jaundice, catarrh, whooping cough and asthma 
[15]. The present study provides some more 
evidence on the use of these plants which are 
being utilized traditionally as herbal medicines. 


MATERIALS AND METHODS 
Materials 
Collection of sample 

The leaves of Justicia Adhatoda are collected 
from the outskirts of Elumathur, Erode (Dt),Tamil 
Nadu ,India. 


Methods 
Preparation of plant extract 

The plant leaves are washed in water to remove 
the dust. Then the leaves were shade to dry for 
about 10-15 days. The dried leaves were coarsely 
powdered using an electric mixer and then 
subjected to extraction using soxhlet apparatus 
and the extract was then stored for further study. 


Phytochemical Screening 


Phytochemical screening for alkaloids, 
flavonoids, reducing sugar, phytosterols, steroids, 
saponins, tannins, and terpenoids were performed 
according to the standard procedures described by 
Harborne[16]. 


In-vitro anti-oxidant activity 
DPPH Radical Scavenging Test 

The free radical scavenging activity of ethanolic 
extract of Justicia Adhatoda was measured by 
using 2,2-diphenyl-1-picrylhydrazyl (DPPH). The 
scavenging activity for DPPH free radical was 
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measured according to the procedure described by 
[17]. An aliquot of 3ml 0.004% DPPH solution in 
methanol and 0.5 to 2.5 ul of plant extract at 
various concentration various concentration were 
mixed. The mixture was shaken vigorously and 
allowed to reach a steady state at room 
temperature for 30 min. Decolourization of DPPH 
was determined by measuring the absorbance at 
517 nm. A control was prepared using 0.1 ml 
respective vehicle in the place of plant extract. The 
percentage inhibition of DPPH radicals by the 
extract was determined by comparing the 
absorbance values of the control and the 
experimental tubes. 


Scavenging activity % = [ A518(sample)- 
A518(control)/ A518(control)] x 100 


Ferric reducing antioxidant power (FRAP) assay 


The antioxidant capacity of plant extract 
samples were estimated according to the 
procedure described by [18]. FRAP reagent 
(900), prepared freshly and incubated at 37°C, 
was mixed with 90ul of distilled water and 30ul of 
test sample, oractone (the reagent blank). The 
sample and reagent blank were incubated 37°C for 
30 minutes in water bath. The FRAP reagent 
contained 2.5 ml of 20mmol/l TPTZ solution in 
40mmol/! Hcl plus 2.5 ml of 20mmol/ FeCl3.6H20 
and 25 ml of 0.3 mol/I] acetate buffer , pH 3.6. At 
the end of incubation period the absorbance 
reading wasrecorded at 593nm_ using a 
spectrophotometer. The known Fe(II) 
concentration ranging between 100 and 2000 
umol/] (FeSO1.7H20) was used for the preparation 
of calibration curve. The parameter Equivalent 
Concentration (EC1) was defined as_ the 
concentration of antioxidant has ferric- TPTZ 
reducing ability equivalent to that 1 mmol/l] 
FeSO4.7H20. EC1 was calculated as_ the 
concentration of antioxidant giving an absorbance 
increase in the FRAP assay equivalent to the 
theoretical absorbance value of 1mmol/] 
concentration of Fe(II) solution determined using 
the corresponding regression equation. 


Percentage of inhibition = [ A(control)- 
A(test) /A(control)]X 100 


Hydrogen peroxide scavenging assay 


The free radical scavenging activity of the leaf 
extracts were determined by using Hydrogen 
peroxide assay [18]. In a clean dry test tube about 
1ml of hydrogen peroxide was taken as a control. 
Then the experimental sample tubes were added 
in five different concentrations such as 50ul. 
100ul, 150, 200ul, 250ul. Then thehydrogen 
peroxidereagents were added in all the test tubes. 
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Allow all the test tubes for incubation for about10 
minutes in dark room temperature. Then the 
absorbance of samples was read at 610nm. 


% Inhibition = [ (A( control)- A( sample) / A( 
control)] x 100 


In-vitro anti-bacterial activity 
Preparation of the bacterial inoculum 

Active culture for experiment were prepared by 
sample containing test culture to test tube of 50 ml 
nutrient broth and the bacterial culture were 
incubated wit agitation for 24 hours and at 37°C 
in shaking incubator [20]. 


Agar well diffusion method 


The antibacterial activity of them extracts was 
determined by Well Diffusion method MHA plates 
were prepared by pouring 20 ml Of molten media 
into sterile plates. After solidification of media, 20- 
25 ul test culture was swabbed uniformly on 
Mullur Hinton Agar plates. On each inoculated 
plate, 10 mm diameter wells (5 wells at equal 
distance in one plate) were bored on the agar 
using sterile cork borer. Concentration at 25ul, 
50ul, 75ul and 100ul of extracts was added to each 
well by sterile Pasteur pipette and allowed to 
diffuse for 1 hr, before incubating the plates for 18 
to 24 hours at 37° C. Then plates were incubated at 
37° C about 24 hours and control was also 
maintained. The diameter of the inhibition zone 
resulting from the activity of the ethanolic extract 
of leaves was measured in cm, activity was 
recorded. The antibacterial activity of the plant 
extract against the selective microorganism was 
evaluated and compared with that of the antibiotic 
Chloramphinicol [20]. 


RESULTS 
Phytochemical Analysis 

The results of phytochemical analysis of Justicia 
Adhatoda were reported in the Table 1. 


The Phyto constituents Phenols, Flavonoids, 
Tannis, Alkaloids and saponins were highly 
present in Justicia Adhatoda leaves and the 
reducing sugar is also present moderately and 
Steroids and glycosides were also present. 


In-vitro anti oxidant activity 
Determination of Radical Scavenging Activity by 
DPPH Method 


Increased oxidative stress is mainly identified 
as the common and major causative factor for 
progression and development of life-threatening 
diseases such as cardio vascular disease and 
neurodegenerative disorders. The anti-oxidant 
activity is demonstrated in the plant extract 
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Justicia Adhatoda by DPPH method using ethanol 
as solvent and the results are reported in Table 2 
and Figure 1. 


Table 1: Phytochemical analysis of the 
ethanolic extract of Justicia Adhatoda 


Alkaloids 
1 +4++ 
Phenols 
2 +4++ 
3 Reducing sugar uu 
4 Saponins hue 
Flavonoids 
5 +++ 
6 Phytosterols 
Amino acid and _ 
7 : 
Protein 
8 Steroids 7 
9 Tannins +++ 
10 | Cardiac glycosides + 


‘+’ present, ‘+++’ moderately present, 
‘+++’ highly present‘-’ Absence 


Table 2: The anti- oxidant activity of Justicia 
Adhatoda using Ethanolic extract 


0.5 ul 15% 24% 
1.0 pl 31% 33% 
1.5 pl 56% 48% 
2.0 ul 64% 70% 
2.5 ul 84% 88% 


% of inhibition 


oSpl Lop 25pf 20nl 2.54 


concen tration (pl) 


Figure 1:Anti-oxidant activity of Justicia 
Adhatoda 
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Determination of Radical Scavenging Activity by Eas 
FRAP Assay wie 
40% 
Table 3: The anti- oxidant activity of Justicia § — 
Adhatoda using ethanolic extract : ae 
= 25% 
%S 20% 
® 15% 
10% 
0.5 pl 33% 26% pe 
0% 
1.0 ul 38 % 39% OSpl Lopl 25pl 20pl 2.54 
concentration (ul) 
1.5 wl 42% 45% Figure3: Anti-oxidant activity of 
usticiaAdhatoda 
2.0 ul 45 % 48% J 
F ; The results show that the antioxidant activity in 
2.5 ul 53% 55% DPPH, Frap and Hydrogen Peroxide assay is highly 
increased in the concentration of 2.5ul. 
60% 


einai Antibacterial activity was performed by agar 
: diffusion method. The stock culture of bacteria 
(Pseudomonas, Staphylococcus, Bacillus, E.coli) 
were received by inoculating in nutrient broth 
media and grown at 37% for 18 hours. The agar 
plates of the above media were prepared. Each 
plate was inoculated with 18 hours old cultures 
the bacteria were swab in the sterile plates. Cut 
the 5 wells Pour the plant extract in ratio 25ul, 
OS 10pl 15pl 20ph 2.5 pt 50ul, 75ul, 100. All the plates were incubated at 
37°C for 24 hours and the diameter of inhibition 
zone was noted in cm. 


°% of inhibition 


concentration (ul) 


Figure 2: Anti-oxidant activity of 


JusticiaAdhatoda Agar well diffusion method has been used to 
determine the antimicrobial activities and 
Determination of radical scavenging activity by minimum inhibitory concentrations or plant 
H202 assay extracts against Gram positive, Gram negative 
bacteria. The extracts exhibited antibacterial 

Table 4: The anti- oxidant activity of Justicia activities against tested microorganisms. 


Adhatoda using ethanolic extract 
DISCUSSION 


Alkaloids are naturally occurring chemical 
compounds containing basic nitrogenatoms. They 
often have pharmacological effects and are used as 
medications and_ recreational drugs [20]. 
Generally, flavonoids enhance the effects of 


0.5 pl 12% 10% Vitamin C and function as antioxidants. They are 
F ; also known to be biologically active against liver 
1.0 pl 18% 20% toxins, tumours, viruses and other microbes. Plant 


terpenoids are used extensively for their aromatic 


1.5 ul 25% 34% qualities. They play a role in traditional herbal 

5 a remedies and are under investigation for 
20 =e lai Antibacterial, Antineoplastic and other 
2.5 ul 46% 47% Pharmaceutical functions [21]. 


Tannins have shown _ potential Antiviral, 
Antibacterial and Antiparasitic effects. Saponins 
cause hemolysis of red blood cells [22].Cardiac 
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glycosides are drugs used in the treatment of 
congestive heart failure and cardiac arrhythmia. 
Most phytochemicals have antioxidant activity and 
protect our cells against oxidative damage and 
reduce the risk of developing certain types of 
cancer. 

Antioxidants interact with free radicals and 
reduce or prevent oxidation and cause cellular 
injury in the biological system [23].The in vivo 
system of higher vertebrates produces some of the 
antioxidants endogenously and reduces the effect 
of free radicals. These Antioxidants are named as 
endogenous antioxidants. On the other hand, 
exogenous sources also rely by the body, 
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principally from diet to achieve exercise and 
relaxation may help to reduce stress in the body. 
These external antioxidants are usually describing 
nutritional antioxidants, found in grains, fruits, 
and vegetables [24]. The free radicals are 
scavenged by artificial antioxidants and the 
oxidation in vivo was caused by physical factors 
such as temperature, radiation, and environmental 
persistent pollutants, food adulterants which lead 
to unnecessary ill effects leading to 
carcinogenicity. Natural AOs are safe and bioactive 
presents in all edible foods such as greens 
abundantly nourishes with vitamins. 


Table 5: The antibacterial activity of Justicia Adhatoda using ethanolic extract 


: 25ul ; 0.75cm 1.0cm 1.0cm 1.25cm 
50ul 0.87cm 1.1cm 1.15cm 1.35cm 
75pl 1.25cm 1.15cm 1.25cm 1.5cm 
100u 1.5cm 1.25cm 1.35cm 1.6cm 

Standard 1.7cm 1.5cm 1.75cm 1.7cm 


The results of the study demonstrated that the 
best in-vitro antioxidant property against free 
radical scavenging assays. An elevated level of 
antioxidant activity was found in the leaf extracts. 
The results of DPPH activity revealed that it has an 
effective bioactive compound when compared to 
ascorbic acid (Vitamin-C) a known standard. DPPH 
is the gold standard antioxidant assay which can 
resolve the antioxidant capacity of Justicia 
Adhatodato decrease the DPPH major to parallel 
hydrazine through convert the unpaired electrons 
to balancing one. DPPH radical is commonly used 
to evaluate the antioxidant potential of the 
compounds [26]. 


The free radical scavenging action is elucidated 
by the ineffective of DPPH through the transfer of 
a hydrogen atom from the compounds [27].The 
ethanolic extract of the leaves showed high DPPH 
activity than chloroform extract, and aqueous 
extract which interns inhibit DPPH radical. The 
study further indicated that the bioactivity of the 
ethanolic and chloroform extract is due to the 
occurrence of high polyphenolic compounds. 
Single hydroxyl radical is their physically powerful 
reactive oxygen species within the biological 


composition. It reacts with PUFA molecules of cell 
membrane lipids and causes injury to cell [28]. 


The hydroxyl radical is released during the 
Pathophysiological processes of all diseased state 
and capable of damaging almost all parts of 
biological system and induces carcinogenesis, 
mutagenesis and cytotoxicity. Along with the 
Reactive Oxygen Species, the hydroxyl radical is 
the preponderance reactive and induces rigorous 
damage to next biomolecules by abstracting 
hydrogen atoms from membrane lipids and brings 
about peroxidation of lipids [29]. 


The ethanolic extract contained maximum total 
phenolic content. Further, it has been documented 
earlier that the total phenolic substance in 
different species of Justicia contains the highest 
secondary metabolites. Similarly, in the related 
species, the AO property of Justiciagendarussais 
present due to the existence of various 
potentphytochemical compounds such as phenolic, 
ascorbic acid, and carotenoids [30]. The result of 
antioxidant activity is similar with the work done 
by [31]. 
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The antibacterial activity was screened because 
of their great medicinal properties towards the 
pathogenic organisms. The plant showed good 
antibacterial activity against several organisms 
like Staphylococcus, Pseudomonas, Bacillus and 
E.coli supported by previous studies. Ethanolic 
extract indicated significant activity only against 
Staphylococcus aureus, E.coli. Antibacterial 
screening showed that the maximum zone of 
inhibition was noted for ethanolic extract against 
E.Coli (1.35 cm).The result of the antibacterial 
activity similar with the work done by[32]. 


CONCLUSION 

The present work is devoted to the 
determination of major compounds presents in the 
plant extracts of Justicia Adhatoda. From the leaf 
extract the phytochemical analysis, antimicrobial 
and antioxidant activity were studied .The 
ethanolic extract of the leaves contains Phenols, 
Flavonoids, Tannis, Alkaloids, saponins, Reducing 
sugar, Steroids and Cardiac glycosides. The anti- 
oxidant property of the plant extracts were 
investigated by three methods namely DPPH, Frap 
andH202 scavenging activity. From the results, it 
was concluded that the leaf extract had good 
antioxidant property. So it can be used for 
preventing or minimizing lipid oxidation in 
pharmaceutical formulations. The antibacterial 
activity against Pseudomonas, Staphylococcus, 
Bacillus, E.coli can be used as a source for 
developing broad spectrum antimicrobials. 
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